Phosphatidylinositol 3-kinase activator reduces motor neuronal cell death induced by G93A or A4V mutant SOD1 gene.
The primary pathogenic mechanism of amyotrophic lateral sclerosis (ALS) remains largely unclear. We recently observed that motoneuron cell death mediated by G93A or A4V mutant SOD1, causing familial ALS, was related with decrease of survival signals, such as phosphatidylinositol 3-kinase (PI3-K) and Akt, which play a pivotal role in neuronal survival. Using a G93A or A4V mutant SOD1 transfected VSC4.1 motoneuron cells (G93A or A4V cells, respectively), we presently investigated whether PI3-K activator could reduce mutant SOD1-mediated motoneuron cell death. To investigate the effect of PI3-K activator on viability of G93A and A4V cells, these cells were treated with 10, 50 or 100ng/ml PI3-K activator for 24h and viability and intracellular signals, including Akt, glycogen synthase kinase-3 (GSK-3), heat shock transcription factor-1 (HSTF-1), cytosolic cytochrome c, caspase-3 and poly(ADP-ribose) polymerase (PARP), were compared with those without treatment (control). Compared with non-treated control G93A or A4V cells, the PI3-K activator treatment increased their viability by enhancing the survival signals, including pAkt, pGSK-3, and by inhibiting the death signals, including caspase-3 activation and PARP cleavage. These results suggest that PI3-K activator protects G93A or A4V cells from mutant SOD1-mediated motoneuron cell death by both activating survival signals and inactivating death signals.